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The microwave rotational spectrum of dimethylether, (CH 3 ) 2 0, was recorded in the region from 8 to 40 GHz with a conventional microwave spectrometer 1 
»
2 equipped with an 8 m-absorption cell and employing 33 kHz-Stark-modulation. The sample pressure was about 10 mT and the temperature approximately -50 c C. The (CH 3 ) 9 0 was supplied by Fluka GmbH, Neu-Ulm.
The ground state spectrum of (CH 3 ) 2 0 has been assigned earlier 3 . Additional lines of the ground state were measured by F. J. Lovas 4 , as the molecule is of radioastronomic interest. We measured six rotational transitions, which appear as quartets of both the excited torsional states £' = 1 1 and {5 = 1 0 5 . They are given in Table 1 . The Hamiltonian for the torsion and overall rotation is invariant to the group C^v ® C^6' 7 . The torsional substates may be specified by the group C3^®C 3 I V as follows: 
The assignment of the quartet lines was made by their Stark-effect and by observing the intensity ratio given by the spin weights. Furthermore transitions in the torsional state {5 = 1! appeared stronger in intensity than those of v = 1 2 .
The rotational constants of the A;A ? -species rotational lines for both excited states are calculated by a least square fit using rigid rotor approximation. Only lines up to / = 4 were used. The results are given in Table 2 . Similar measurements on (CD 3 ) 2 0 were reported recently 8 . The analysis of the torsional fine structure is based on a Hamiltonian given in 5 . As adjustable parameters were taken the hindering potential V 3 , the potential interaction parameter V 12 and the angle # between the methyl top and the b axis. The numerical evaluation used a computer program MELIT, written by Trinkaus 5 and Tan, which we adapted to the TR 440 of the Hamburg and the PDP 10 of the Kiel computer center. The y-diagonalisation is made to second order by a van Vlecktransformation aiming at the combined = and v -• 1 2 hamiltonian matrix is diagonalised by a Householder procedure. The least square fit was made to the experimental splittings Av (EE -AjAy), Av(A$L-AjA;), and Av(EAjAiAj) simultaneously. The parameters are given in Table 3 , the calculated Av in Table 1 . The accuracy of the calculation was checked by variing the number of torsional basis functions according to Trinkaus et al. 5 . The fit was made with t> max = 8. Using the resulting parameters the mean square deviation of the splittings does not improve significantly when using f inax = 9. The correlation of the three fitted parameters is low.
When we had finished this work we noticed an independent work of Hayashi and Imachi 9 . Their V\ 2 value, calculated by an approximation proposed by Hoyland 10 , agrees with ours in the error limit, the V 3 values are different. But we believe that our analysis of the torsional fine structure and the evaluation of V 3 and V\ 2 is less approximative, as we used the complete Hamiltonian. The results of this work differ also from those given in 8 as the approximation of the evaluation procedure and the selection of torsional states is different. The differences exceed the standard errors.
We 
